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Transmitters



Agenda

@ SAR Measurement Procedures for 3G Devices

— CDMA 2000/ Ev-Do
— WCDMA / HSDPA

@ SAR Measurement Requirements for 3 — 6 GHz

@ SAR Measurement Procedures for 802.11 a/b/g

Transmitters



"~ SAR Measurement Procedures -

for

3G Devices

CDMA 2000/ EV-DO
WCDMA / HSDPA

(Released June 2006)



Overview

@ SAR measurement procedures for 3G devices
— Part 22 & Part 24 handsets and data modems

— procedures may not fully apply to other radio services

@ test configurations are mostly derived according to
— 3GPP2/TIA & 3GPP standards

@ devices are tested according to

— operating capabilities and dominant use conditions

@ device test configurations are standardized

— for head & body SAR measurements

— to minimize SAR variations

October 2006 3G SAR Procedures



CDMA 2000

procedures for Release 0 & Release A handsets with
— MS Protocol Revision 6 & 7

e Ix RTT only or
e 1x RTT and built-in Ev-Do

@ head/body SAR 1s measured in RC3
— with established radio link through call processing

— using the same RC in forward and reverse links

@ SAR 1n RC1 1s selectively confirmed

— according to output power and exposure conditions

o '@ B ;

Uplink Channel Channel Radio

: _ _ _ Service Options
Structure Configuration Configurations

October 2006 CDMA 2000 SAR Procedures



REVERSE CDMA CHANNEL
for Spreading Rates 1 and 3 (SR1 and SR3)

—
Reverse Enhanced Reverse Reverse Reverse
Common Traffic Traffic
Access Traffic Access
Control Channel Channel
Channel Channel Channel . .
(RC 1 or 2) Operation Channel Operation Operation
P Operation (RC 3to6) (RC7)
Fur}?cz::: tal Reverse Reverse Reverse Reverse
> Pilot Channel Pilot Channel Pilot Channel Pilot Channel ™
Channel e N
Reverse Enhanced Access Reverse Common Reverse Dedicated Reverse .
Supplemental Channel Control Channel Control Channel Secondary Pilot
Code Channels <t Channel \\
Reverse Reverse
Fundamental Packet Data
L7 Channel Channel
/ NG
Reverse Reverse

L Supplemental

Packet Data\

Control Channel

/ Channels

Reverse

Reverse

Power Control
Subchannel Request Channel
Reverse Channel Reverse Power
Quality Indicator Control
Channel Subchannel
Reverse Reverse
Acknowledgment Channel Quality
Channels Indicator Channel
Reverse
Acknowledgment
Channel

Figure 2.1.3.1.1-1. Reverse CDMA Channels Received at the Base Station
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FCC
File Attachment
Uplink Channel Structure
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FCC
File Attachment
Channel Configuration


Reverse Channel Radio Configuration

RC1 RC2 RC3 RC4 RCS5 RC6 RC7
Spreading Rate 1 1 1 1 3 3 1
1200, 12500,
1350, 1350, 1800,
1S-95 high 1500, 1800, 3600, 1500, 3600, 156000,
1S-95 low data data rate 2400, 7200, 14400, 2400, 7200, 1036800 309600,
Rate Set, bps rate ompatible compatible 2700, 28800, 57600, 2700, 307200 14400, 19200, 463200,
(R-FC C’H) 4800, 307200 | 115200, 230400 4800, 614 400’ 28800, 3x uplink 40800, 616800, 1845600
1200, 2400, 1800, 9600, 9600, 57600, max rate 79200 924000,
4800, 9600 3600,7200, 19200, 1x uplink max 19200, 115200, 1231200,
14400 38400, rate 38400, 230400, 1538400
76800, 76800, 460800
153600 153600
Code Rate 13 12 1/4 12 1/4 1/4 13 1/4 12 sub paCket data rate
Modulation ort6h4ogr]?)>r/1al or?h4o;>¥la| BPSK + ildt BPSK + pilt BPSK + pilet BPSK + filet Bzﬁsf (Q > ;.;ts)@rpzs ;Q@
SO2 Mux Opt 1
(£5) FCCH
SO9 Mux Opt 2
(£5) FCCH
Mux Opt
igg;’ 3: FSCCH
Loop Back - 1: RSCCH
Service Mux Opt
Option igg)l 4: FSCCH
(P_REV) = 2: RSCCH
\_/ Mux Opt 1 Mux Opt 1 Mux Opt 1
S0O55 Mux Opt 1 Mux Opt 2 Mux Opt 1 F(?:(C)ZCZZL R(-SF%?H F(-?:(CDZCZZL Mux Opt 1
GO | pipcen | Frpoe e POoH Mux Opt:2 Mux Opt:2 Mux Opt:2 ~roah
(SO 9) (SO 9) (SO 9)
R-FCCH F-FCCH R-FCCH
Mux Opt 1 Mux Opt 1 Mux Opt 1
est Data M”;‘/Sf’t ! M“é/gf)t 2 Mux Opt 1 F-FCH-DCCH |  R-FCH-DCCH F-FCH-DCCH Mux Opt 1
Service SO32 FCH/DCCH FCH/DCCH F/R-FCH/DCCH Mux Opt 2 Mux Opt 2 Mux Opt 2 F-FCH/DCCH
Option R-FCH-DCCH F-FCH-DCCH R-FCH-DCCH
F/R-SCH F/R-SCH F/R-SCH F/R-SCH F-SCH
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Test Mode Forwa!’d Traffic Chgnnel Rever§e Traff_ic Cha_mnel
Radio Configuration Radio Configuration

1 1 1

2 2 2

3 3 3

4 4 S 3

5 5 — 4
eonnn 6 [T 6 T 1T 5o :
. 7 7 5 .
. 8 8 6 ;
R T P R 6o '
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Radio Configurations


Control
B CDMA2000NAPCS Connection Control [g Reglstered
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M Service Opt. Support [26] [F-FCH R-FCH
Service Option 54 EA EA Signal
Servize Option DxB002 il ] Mak ki th bil
Service Option 0¥801C | ) i akea Efpr;::th: mobte | off
Service Option DxE01E EA EA “Connect MS™
Service Option 0x801F ®i ] | key .
Service Option 55 & il : Unregister
Service Option 2 EA EA
Service Cption 9 &1 &
Service Option B il ] Connect
Service Option 14 il il MS
Servize Option DxB000 il ]
Service Option 17 ] i MNetwork
Service Option 3 =i =i | BC 1: N.american PCS | él Standard
Service Option 0x2002 (A (A —_—
Service Option 32 =il ] 1st Service
Service Option 33 =il ] i N
Service Option 25 3] A | LoopuacHiSEivIc N les) |=| Class
Service Option 22 =il ]
Service Option 15 ] il
Service Cption 7 i i I - - Power
Service Option 4 A EA Stanchy Access Probe
Connection Service Cfg. | BS Signal Hetwork AFIRF (G Sync. EN - |

selk Connect
Control
=l CDMAZ2000NAPCS Connection Control [g Registered
o
Service Cption 7 &1 &
Service Option 4 il il -
EEW!CE Opt!nn 12 LA LA Make a call from the mohile glgpal
Service Cption 5 &1 & or press the
Service Option 13 il ] “Connect MS"
Service Cption 35 &1 & key )
Service Option 36 & il : Unregister
= S W Option SUpport (41 | Forward Feverse
Frame Rate 145204148 1 102104 148
ML Option 1 NMEAME AARABAE Connect
ML Optian 2 NAYYE IR MS
bLIx Cption 15 MAME OOOO
WLI Optian 12 MEAMEM OOOO . Network
- Terminal Infarmafion | | BC 1: N.american PCS |é| Standard
Manufacturer Cocde 45
acel MHurmber 24 15t Service
Firmwsare Revisian 453 :
Local Contral Mot Supported | Loopback Service (Test) |é| Class
Repaorted Service Options |26 e
w Roaming Infartnation
Cwerloaded Class 4 I - - Power
Home Reaistration Enakle | Supparted Standbey Access Probe E
Connection Service Cfy. | BS Signal Metwork AFTRF (i Svnc. El - |
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Service Option

Function

dynamic variable rate 2-way voice communications using encoded

1 speech packets in Traffic channel frames at 9600, 4800, 2400 or
1200 bps
. mobile station Joopback service option for Forward Fundamental
Code Channel with Multiplex Option 1
Enhanced Variable Rate Codec (EVRC) Speech Service Option for
3 Wideband Spread Spectrum Digital Systems using variable-rate 2-
way voice communication
4, 4100, 12 asynchronous data transmission for wideband spread spectrum
systems
The SMS Service Option described by this standard shall use
6 service option number 6 and is called Service Option 6 when using
Multiplex Option 1
7 4103, 15 packet service through an IWF supporting Internet standard PPP
' ' interface to network layer protocols
8. 4104 16 packet service through an IWF supporting CDPD data services over
' ' PPP interface to network layer protocols
.9 loopback service option for Forward Fundamental Code Channel
with Multiplex Option 2
5, 4101, 13 Group-3 facsimile transmission

4,5, 4100, 4101

Async data & Group-3 FAX service using default service
configuration including Multiplex Option 1 data rates

Async data & Group-3 FAX service using default service

12,13 configuration including Multiplex Option 2 data rates
The SMS Service Option described by this standard shall use
14 service option number 6 and is called Service Option 6 when using
Multiplex Option 2
17 high rate speech (13K) for Wideband Spread Spectrum Digital
Systems using variable-rate 2-way voice communication
20,21 Analog Group-3 FAX transmission
packet service through an IWF supporting Internet standard PPP
22,23,24,25 ;
interface to network layer protocols
packet service through an IWF supporting CDPD data services over
26, 27, 28, 29 :
PPP interface to network layer protocols
ao mobile station loopback service option for Forward Supplemental
Code Channel with Multiplex Option 3
@ mobile station loopback service option for Forward Supplemental

Code Channel with Multiplex Option 4

—32

Test Data Service Option (TDSO)

packet service through a PDSN supporting internet standard PPP

—33 ;
interface to network layer protocols
34 packet service through an IWF supporting CDPD data services over
PPP interface to network layer protocols
35 The Position Determination Service Option described by this
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standard shall use service option number 35 and is called Service
Option 35 when using Multiplex Option 1

The Position Determination Service Option described by this

36 standard shall use service option number 35 and is called Service
Option 35 when using Multiplex Option 2

6d Markov Service Option

__.55 testing of Fundamental Channel for systems with all radio

configurations and with P-REV 6 or higher
Selectable Mode VVocoder (SMV) for Wide band Spread Spectrum

56 Communication systems using a variable-rate 2-way voice
communication at 8.55 kbps max.

60 variable rate VVoice-over-IP (VOIP) for transport of header-removed
IP/UDP/RTP packets carrying speech frames

61 variable rate VVoice-over-IP (VOIP) for transport of header-
compressed IP/UDP/RTP packets carrying speech frames
Source-Controlled Variable-Rate Multimode Wideband Speech

62 Codec (VMR-WB) for Spread Spectrum Systems using variable-rate
2-way voice communication, primarily for circuit-switched
wideband voice calls

63 initialization and call setup using MR-WB mode 4 or mode 4 with
maximum half-rate

66 packet service through a PDSN supporting internet standard PPP

interface to network layer protocols
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Table 3.1.2-1. Service Options for CDMA Data Services

Base
CDMA Service Service | Oldest
data Service Option Option | Defining
service Option Number | Revision | Document
4 4 0 TIA/EIA/IS-99
async 4100 4 1 TIA/EIA/IS-707.4
12 12 0 TIA/EIA/1S-707.4
5 5 0 TIA/EIA/IS-99
fax 4101 5 1 TAI/EIA/IS-707.4
13 13 0 TIA/EIA/IS-707.4
7 7 0 TIA/EIA/IS-657
4103 7 1 TIA/EIA/IS-707.5
packet data 8 8 0 TIA/EIA/IS-657
bearer 4104 8 1 TIA/EIA/IS-707.5
15 15 0 TIA/EIA/IS-707.5
16 16 0 TIA/EIA/IS-707.5
STUIT 10 10 0 TIA/EIA/IS-707.6
11 11 0 TIA/EIA/IS-707.6
analog fax 20 20 0 TIA/EIA/IS-707-A.7
21 21 0 TIA/EIA/IS-707-A.7
22 22 0 TIA/EIA/IS-707-A.9
23 23 0 TIA/EIA/IS-707-A.9
24 24 0 TIA/EIA/IS-707-A.9
high speed 25 25 0 TIA/EIA/IS-707-A.9
packet data
bearer 26 26 0 TIA/EIA/IS-707-A.9
27 27 0 TIA/EIA/IS-707-A.9
28 28 0 TIA/EIA/IS-707-A.9
29 29 0 TIA/EIA/IS-707-A.9
;:Crﬁgfgg?a 33 33 0 TIA-707-B.12
bearer 34 34 0 TIA-707-B.11
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Table 3.1.3-3 Supported Data Service Options and 1S-2000 Radio Configurations

Type. of Async, Fax | Analog Fax | Packet Data | Packet Data | Packet Data
Service
Supported
. 4,5,12, 13, 7,8,15, 16,
Service 4100, 4101 20, 21 4103, 4104 22-29 33, 34
Options
Supported RLP RLP1 RLP1 RLP1 RLP2 RLP3
Supported 0ox1, 0x2,
Multiplex Ox1, 0x2 Ox1, 0x2 Ox1, 0x2 0x1-0x10 0Ox11 or
Options greater
Supported IS-95: RC1, | IS-95: RC1, | IS-95: RC1,
l‘;ap dio RC2 RC2 RC2 [S-95-B: 1S-2000:
Configurations 1S-2000: 1S-2000: 1S-2000: RC1, RC2 RC>2
g RC>2 RC>2 RC>2

e Service Option 1, a variable rate, two-way speech service option

0 Service Option 1 provides two-way voice communications between the
base station and the mobile station using the dynamically variable data
rate speech codec algorithm described in this standard. The transmitting
speech codec takes voice samples and generates an encoded speech packet
for every Traffic Channel frame. The receiving station generates a speech
packet from every Traffic Channel frame and supplies it to the speech

codec for decoding into voice samples. The two speech codecs

communicate at one of four rates corresponding to the 9600 bps, 4800 bps,
2400 bps, and 1200 bps frame rates.

e The Mobile Station Loopback service option described by this standard shall use
service option number 2 and is called Service Option 2 when using the Forward
Fundamental Code Channel with Multiplex Option 1

e Enhanced Variable Rate Codec (EVRC), Speech Service Option 3 for Wideband
Spread Spectrum Digital Systems, a variable-rate two-way speech service option

e The Mobile Station Loopback service option described by this standard shall use
service option number 9 and is called Service Option 9 when using the Forward
Fundamental Code Channel with Multiplex Option 2

e Service Options 4, 4100 and 12 provide asynchronous (abbreviated as “async”
hereafter) data transmission capability on CDMA2000® wideband spread
spectrum systems using the protocols and procedures defined herein
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Service Options 5, 4101 and 13 provide Group-3 facsimile (abbreviated as “fax”
hereafter) transmission capability for these systems.

Service Options 4, 5, 4100 and 4101 provide async data and group 3 fax service
using a default service configuration including Multiplex Option 1 data rates.
Service Options 12 and 13 provide async data and group 3 fax service using a
default service configuration including Multiplex Option 2 data rates. Other
combinations of service configuration attributes are available for service options 4,
5, 4100, 4101, 12, and 13 through the use of service negotiation procedures.

Service Options 7, 4103 and 15 are used to request packet data service through an
IWF supporting an Internet standard Point-to-Point Protocol (PPP) interface to
network layer protocols (see 4.1 and 4.2).

Service Option 8, 4104 and 16 are used to request packet data service through an
IWF supporting CDPD data services over a PPP interface (see 4.3). Additional
packet data service options may be defined in future revisions to select other types
of IWF resources or services

High Rate Speech (13k) Service Option 17 for Wide Band Spread Spectrum
Communication Systems, a two-way speech service option

Service Options 20 and 21 provide Analog Group-3 facsimile (abbreviated as
“fax” hereafter) transmission on cdma2000®wideband spread spectrum systems
using the protocols and procedures defined herein

Service Options 22, 23, 24, and 25 are used to request packet data service through
an IWF supporting an Internet standard Point-to-Point Protocol (PPP) interface to
network layer protocols

Service Options 26, 27, 28, and 29 are used to request packet data service through
an IWF supporting CDPD data services over a PPP interface

The Mobile Station Loopback service option described by this standard shall use
service option number 30 and is called Service Option 30 when using the Forward
Supplemental Code Channel with Multiplex Option 3

The Mobile Station Loopback service option described by this standard shall use
service option number 31 and is called Service Option 31 when using the Forward
Supplemental Code Channel with Multiplex Option 4

The TDSO described by this specification shall use service option number 32

Service Option 33 is used to request packet data service through a PDSN
supporting an Internet standard Point-to-Point Protocol (PPP) interface to network
layer protocols.

Service Option 34 is used to request packet data service through an IWF
supporting CDPD data services over a PPP interface

The Markov Service Option shall use service option number 54

Service Option 55 allows testing of the Fundamental Channel for systems with all
radio configurations, and with P_REV equal to 6 or higher. Based on the service
option number 55 and the preferred RC indicated during call set-up, the correct
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multiplex option can be derived without ambiguity. When Service Option 55 is
used with Multiplex Option 0x01, most of the mobile station procedures for
Service Option 2 apply. When Service Option 55 is used with Multiplex Option
0x02, most of the mobile station procedures for Service Option 9 apply

Selectable Mode Vocoder (SMV), Service Option 56 for Wide Band Spread
Spectrum Communication Systems, a variable-rate two-way speech service option.
The maximum speech-coding rate of the service option is 8.55 kbps

Service Option 60 (SO60) defines a variable rate VVoice-over-1P (VolP) service
option for transport of header-removed IP/UDP/RTP packets carrying speech
frames

Service Option 61 (SO61) defines a variable rate VVoice-over-1P (VolP) service
option for transport of header-compressed IP/UDP/RTP packets carrying speech
frames

Service Option 62, the source-controlled variable-rate multimode wideband
speech codec (VMR-WB), provides two-way voice communication between the
base station and the mobile station using the dynamically variable data rate speech
codec algorithm described in this standard. Furthermore Service Option 62 shall
be the primary Service Option for circuit-switched wideband voice calls in
cdma2000® terminals that support VMR-WB codec. The applications and call
setup using the AMR-WB interoperable mode are beyond the scope of this
document. In addition, Service Option number 63 shall be used for initialization
and call set up using VMR-WB mode 4 or mode 4 with maximum half-rate, and
shall be called Service Option 63

Service Option 33 and Service Option 66 are used to request packet data service
through a PDSN supporting an Internet standard Point-to-Point Protocol (PPP)
interface to network layer protocols
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Output Power

@ verify maximum output power

— on high, middle and low channels

— according to 3GPP2 C.S0011 / TIA-98-E, Sec. 4.4.5
— to determine SAR test configurations

@ power measurement configurations
— Test Mode 1, SOS55, RC1, Traffic Channel @ 9600 bps
— Test Mode 3, SO55 or SO32, RC3, FCH @ 9600 bps
— Test Mode 3, SO32, RC3, FCH+SCH @ 9600 bps
— other configurations supported by the DUT

— power control
 Bits Hold for FCH+SCH
» otherwise All Bits Up

[ s [ v [

Output Power FCH-SCH Power FCH+SCH Output
Control

October 2006 CDMA 2000 SAR Procedures



Maximum RF Output Power
Method of Measurement (3GPP2 C.S0011: 4.4.5.2):

— 4,

single channel

— b,

© ©~N o

—10.

multiple channels

—11.

12.
13.

2

Figures & Tables
(C.S0011)

Connect the base station to the mobile station antenna connector as shown in Figure 6.5.1-4
(C.S0011). The AWGN generator and the interference generator are not applicable in this
test.

For each band class that the mobile station supports, configure the mobile station to operate
in that band class and perform steps 3 through 35.

If the mobile station supports Reverse Traffic Channel Radio Configuration 1 and Forward
Traffic Channel Radio Configuration 1, set up a call using Fundamental Channel Test Mode
1 with 9600 bps data rate only and perform steps 6 through 8.

If the mobile station supports the Radio Configuration 3 Reverse Fundamental Channel and
demodulation of Radio Configuration 3, 4, or 5, set up a call using Fundamental Channel
Test Mode 3 with 9600 bps data rate only and perform steps 6 through 8.

If the mobile station supports the Radio Configuration 3 Reverse Dedicated Control Channel
and demodulation of Radio Configuration 3, 4, or 5, set up a call using Dedicated Control
Channel Test Mode 3 with 9600 bps data rate and 100% frame activity and perform steps 6
through 8.

Set the test parameters as specified in Table 4.4.5.2-1 (C.S0011).
Send continuously ‘0’ power control bits to the mobile station. (All bits UP)«————
Measure the mobile station output power at the mobile station antenna connector.

If the mobile station supports the Radio Configuration 3 Reverse Fundamental Channel,
Radio Configuration 3 Reverse Dedicated Control Channel and demodulation of Radio
Configuration 3, 4, or 5, set up a call using Fundamental Channel Test Mode 3 with 1500
bps Fundamental Channel data rate only and 9600 bps Dedicated Control Channel with
100 % frame activity, and perform steps 12 through 19.

If the mobile station supports the Radio Configuration 3 Reverse Fundamental Channel,
Radio Configuration 3 Reverse Supplemental Channel 0 and demodulation of Radio
Configuration 3, 4, or 5, set up a call using Supplemental Channel Test Mode 3 with 9600
bps Fundamental Channel and 9600 bps Supplemental Channel 0 data rate, and perform
steps 12 through 19.

If the mobile station supports the Radio Configuration 3 Reverse Dedicated Control Channel,
Radio Configuration 3 Reverse Supplemental Channel 0 and demodulation of Radio
Configuration 3, 4, or 5, set up a call using Supplemental Channel Test Mode 3 with 9600
bps Dedicated Control Channel with 100% frame activity and 9600 bps Supplemental
Channel 0 data rate, and perform steps 12 through 19.

Set the test parameters as specified in Table 4.4.5.2-2 (C.S0011).

Send alternating ‘0’ and “1’ power control bits to the mobile station using the smallest
supported closed loop power control step size supported by the mobile station. (Note: all
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power backoff

14.

15.
16.
17.

18.

19.

20.

21.

22,
23.
24,
25.

26.

27.

28.
29.

bits UP disables SCH; SCH turn off threshold may differ from SCH turn on threshold by
several dB depending on data rate) «—

Determine the active channel configuration. If the desired channel configuration is not
active, increase 1o by 1 dB and repeat the verification. Repeat this step until the desired
channel configuration becomes active.

Measure the mobile station output power at the mobile station antenna connector.
Decrease 1 by 0.5 dB.

Determine the active channel configuration. If the active channel configuration is the
desired channel configuration, measure the mobile station output power at the mobile station
antenna connector.

Repeat steps 16 and 17 until the output power no longer increases or the desired channel
configuration is no longer active. Record the highest output power achieved with the
desired channel configuration active.

Repeat steps 12 through 18 ten times and average the results.

If the mobile station supports the Radio Configuration 5 Reverse Fundamental Channel and
demodulation of Radio Configuration 6, 7, 8, or 9, set up a call using Fundamental Channel
Test Mode 7 with 9600 bps data rate only and perform steps 22 through 24.

If the mobile station supports the Radio Configuration 5 Reverse Dedicated Control Channel
and demodulation of Radio Configuration 6, 7, 8, or 9, set up a call using Dedicated Control
Channel Test Mode 7 with 9600 bps data rate and 100% frame activity and perform steps 22
through 24.

Set the test parameters as specified in Table 4.4.5.2-3 (C.S0011).

Send continuously ‘0’ power control bits to the mobile station. (All bits UP) «———
Measure the mobile station output power at the mobile station antenna connector.

If the mobile station supports the Radio Configuration 5 Reverse Fundamental Channel,
Radio Configuration 5 Reverse Dedicated Control Channel and demodulation of Radio
Configuration 6, 7, 8, or 9, set up a call using Fundamental Channel Test Mode 7 with 1500
bps Fundamental Channel data rate only and 9600 bps Dedicated Control Channel with

100 % frame activity, and perform steps 28 through 35.

If the mobile station supports the Radio Configuration 5 Reverse Fundamental Channel,
Radio Configuration 5 Reverse Supplemental Channel 0 and demodulation of Radio
Configuration 6, 7, 8, or 9, set up a call using Supplemental Channel Test Mode 7 with 9600
bps Fundamental Channel and 9600 bps Supplemental Channel 0 data rate, and perform
steps 28 through 35.

If the mobile station supports the Radio Configuration 5 Reverse Dedicated Control Channel,
Radio Configuration 5 Reverse Supplemental Channel 0 and demodulation of Radio
Configuration 6, 7, 8, or 9, set up a call using Supplemental Channel Test Mode 7 with 9600
bps Dedicated Control Channel with 100% frame activity and 9600 bps Supplemental
Channel 0 data rate, and perform steps 28 through 35.

Set the test parameters as specified in Table 4.4.5.2-4 (C.S0011).

Send alternating ‘0’ and “1” power control bits to the mobile station using the smallest
supported closed loop power control step size supported by the mobile station. (Note: all
bits UP disables SCH; SCH turn off threshold may differ from SCH turn on threshold by
several dB depending on data rate) «—
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30.

31.
32.
33.

34.

35.

Determine the active channel configuration. If the desired channel configuration is not
active, increase Tor by 1 dB. Repeat this step until the desired channel configuration
becomes active.

Measure the mobile station output power at the mobile station antenna connector.
Decrease 1o by 0.5 dB.

Determine the active channel configuration. If the active channel configuration is the
desired channel configuration, measure the mobile station output power at the mobile station
antenna connector.

Repeat steps 32 and 33 until the output power no longer increases or the desired channel
configuration is no longer active. Record the highest output power achieved with the
desired channel configuration active.

Repeat steps 28 through 34 ten times and average the results.

For each radio configuration that the mobile station supports, the maximum output power of each
mobile station class shall be such that the maximum radiated power for the mobile station class
using the antenna gain recommended by the mobile station manufacturer is within the limits
specified in Table 4.4.5.3-1. The antenna gain is determined using the Radiated Signal
Measurement Procedures (see 2.6 of C.S0011) and calculating the antenna gain for EIRP or ERP
as appropriate. When the mobile station is transmitting using one of the test mode channel
configurations specified in Table 4.4.5.3-2, the maximum output power requirements of the
mobile station specified in Table 4.4.5.3-1 may be reduced by the applicable output power
backoff allowance specified in Table 4.4.5.3-2. (See above attachment or C.S0011 for Tables)
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N.Amer. . Connect
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S055RC 33 || cpF e ' <
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@.18%
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Meas Interval
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Copyright 2000-2802 RAgilent Technologies
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| CDMA2000"e" CodeDomain  tesk B T lekions

S0 32 Control
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Test Data Service SO32, SCHO active( 9.6 kbps,)Power Ctrl: Auto
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SCH turned off
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Copyright 2000-2002 Agilent Technologies
Test Data Service SO32, SCHOQ active, 9.6 kbps) Power Ctrl: All Up
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Test Data Service SO32, SCHO active, (/6.8 kbps) Power Ctrl: Auto
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Test Data Service SO32, SCHO active('76.8 kbps,)Power Ctrl: All Up
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Frame 001 | 29 Aug 2006 | Internally created dataset

~

|, Vs. Output: FCH + SCHO (Ch. 777)

_'5’3‘:2
o 2

o——o—0—%

20

15

10

-10

-15

Output Power (dBm)
o
I|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

-20

! | | | | I | | | | I | | | | I | | | | I | | |
-50 -60 70 -80 -90 -100
I, (dBm)






FCC
File Attachment
FCH+SCH Output


Head SAR

measure in RC3
— at full rate with Loopback SO55
— according to applicable requirements
* in Supplement C 01-01 & IEEE 1528
@ measure in RC1 on the maximum output channel

— only 1f maximum average output > 4 dB higher than
RC3

— use the exposure configuration that result in the highest
SAR for that channel in RC3

e highest SAR configuration among left & right side,
touch & tilt positions with antenna extended and
retracted

October 2006 CDMA 2000 SAR Procedures



Body SAR

@ measure in RC3 at full rate using TDSO SO32 with
— FCH only (may use SOS55 instead of SO32)
— FCH + SCH (must use TDSO S0O32)

 only if the maximum average output power > % dB
higher than with FCH only

* use the exposure configuration that result in the highest
SAR for that channel with FCH only

« monitor output fluctuations and SCH dropout

@ measure in RC1

— only if the maximum average output power > %4 dB higher
than RC3 FCH only & FCH + SCH

— use the body exposure configuration that result in the highest

SAR, with antenna extended and retracted, for that
channel in RC3

October 2006 CDMA 2000 SAR Procedures



Ev-Do

M9 Procedures for Rev. 0 & Rev. A (I5-856 / TIA-856-A)

— Ev-Do & 1x RTT may roam but not simultaneously active

@ measure SAR

— with established radio link through call processing
— or use chipset based Factory Test Mode (FTM) with communication
test set and no call processing
@ configure DUT according to
— FTAP/RTAP (C.S0029-0) and Subtype 0/1 PHY configurations

— FETAP/RETAP (C.S0029-A) and Subtype 2 PHY configurations
— maximum output power procedures in C.S0033

@ SAR in 1x RTT & Ev-Do Rev. A are selectively confirmed

— according to output power and exposure conditions

[ v [ » [/ s [

Channel Uplink Channel
Configuration Structure

October 2006 Ev-Do SAR Procedures

Downlink Coding Uplink Coding



1xEV

Reverse

Medium
Pilot Access Traffic

Control

Control

Medium
Access
Control

Reverse Data
Rate Rate
Indicator | C:ontral

Diagram 1 - 1xEV Channel Structure

Access
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Channel Configuration


Q-
Phase
User 1

Traffic
Packet

Q-
Phase
User 1
DRC

I-Phase
User1
ACK

I-Phase
User1
Pilot/
RRI

1R Rlnte = 2R R7 ma

<>
1.67 ms

1A Slnte = 2R A7 Mma

1.57 m's

1R Slnte = 2R R7 Mma

== == == == -
1 1 1 1 1 1 1 i 1
1 | 1 | 1
1 1 1 1
1 1 1 1 I 1 1 i 1
| I | P | P | | |

i

F---
F---

F---

F---

F---

F---

F---

» <>
1/2 Slot 167 ms

1R Slnte = 2R R7 Mma

1 Slot = 2048 Chips 1.67 ms

«——  Pilot Channel >

—

Diagram 11 —1xEV Reverse Channel Structure

-+ <
RRI 256 Chips 256 Chips
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File Attachment
Uplink Channel Structure


Data Rates (kbps)| 384 | 76.8 | 153.6 | 307.2 |307.2| 614.4 | 614.4 | 921.6 |1228.8 | 1228.8 |1843.2|2457.6

Modulation Type | QPSK | QPSK | QPSK | QPSK|QPSK|QPSK | QPSK | 8 PSK | QPSK | 16QAM | 8 PSK [16QAM

Bits per 1024 | 1024 | 1024 |1024 (2048 | 1024 | 2048 | 3072 | 2048 | 4096 3072 | 4096
Encoder Packet

Code Rate 15 | 1/5 15 |15 [1/3 13 | 13 | 13 13 113 1/3 1/3

Encoder Packet | 2667 | 13.33| 6.67 | 3.33 |6.67 | 167 | 3.33 [ 333 |[1.67 |3.33 167 | 1.67

Duration (ms)

Number of Slots 16 8 4 2 4 1 2 2 1 2 1 1

Table 1: 1xEV Forward Link









FCC
File Attachment
Downlink Coding


Data Rates (kbps) 9.6 19.2 | 384 |76.8 | 153.6
Modulation Type BPSK | BPSK | BPSK | BPSK | BPSK
Bits per Encoder Packet 256 512 | 1024 | 2048 | 4096
Code Rate 1/4 1/4 1/4 1/4 1/2
E:ﬁ:ﬁg; ?;gl)(et 26.67 | 26.67 | 26.67 | 26.67|26.67
Number of Slots 16 16 16 16 16

Table 3: 1xEV Reverse Link






Data Channel Modulation Formats

Modulation (Modulation, Walsh Function)
Format
B4 (BPSK, W;")
Q4 (QPSK, W,*)
Q2 (QPSK, Wy?)
Q4Q2 (QPSK, W) + (QPSK, W,?)
E4E2 (8-PSK, W,*+ (8-PSK, W,?)

Data Rate and Modulation Parameters for the Reverse Traffic Channel

Payload Effective Data Rate (kbps) Code Rate [Repetition]

Size Modulation | after4 | Afterg | AN | ATEEr | \eer 4 | After | After | After
(bits) 12 16 8 12 16

Slots Slots Slots Slots Slots Slots | Slots | Slots
s [ 15 [ 15 [ 15

128 B4 19.2 96 | 64 | 48 | 350 | 164] | [96] | [12.8]
s | s | w5 | 15

256 B4 384 | 192 | 128 | 96 | ' | 351 | @8] | [6.4]
15 | 15 | 15

512 B4 768 | 384 | 256 | 192 | VAN | o | g | Ro
15 | 15 | 15

768 B4 1152 | 576 | 384 | 288 | 3B | 1o | ey | (213
15 | 15

1024 B4 1636 | 768 | 512 | 384 | L2[1] | VA[L]| 15 | [1g
15 | 15 | 15

1536 Q4 2304 | 1152 | 768 | 576 | 381 | ;o0 | rre) | [2.13]
2048 Q4 307.2 | 1536 | 1024 | 768 | 1/2[1] | 1/4[1] [1/ g] [il g]
15 | 15 | 15

3072 Q2 4608 | 2304 | 1586 | 1152 | 3811 | 11 o | rrey | [2.19]
4096 Q2 6144 | 307.2 | 204.8 | 1536 | 1/2[1] |1/4[1] [1/ g] [1/ g’]
6144 Q4Q2 921.6 | 460.8 | 307.2 | 2304 | 1/2[1] | 1/4[1] [1/ g] [i/ g]
8192 Q4Q2 12288 | 6144 | 409.6 | 307.2 | 2/3[1] | 1/3 [1] %f]’ [il g’]
12288 E4E2 18432 | 921.6 | 614.4 | 460.8 | 2/3[1] | 1/3 [1] [il ;’] %g
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Output Power

@ configure measurements according to

— C.S0033-0 / TIA-866 for Rev. 0
« FTAP: 2 slot version of 307.2 kbps; ACK 1n all slots
« RTAP: 153.6 kbps in Subtype 0/1 PHY configuration

— C.S0033-A for Rev. A
 FETAP: 2 slot version of 307.2 kbps with ACK 1n all slots

« RETAP: 4096 bits payload with 16 slot termination target
in Subtype 2 PHY configuration

@ power control
— ‘All Bits Up’ in both FTM & call processing modes

October 2006 Ev-Do SAR Procedures



Head & Body SAR

@ body SAR

— 1s required for Rev. 0 in Subtype 0/1 PHY
configuration

— 158 NOT required for Rev. A when the maximum
average output power in Subtype 2 PHY
configuration 1s less than in Subtype 0/1

 otherwise, measure SAR on the maximum output

channel using the exposure configuration that result in
the highest SAR for that channel in Rev. 0

@ head SAR 1s NOT required unless

— device supports VOIP for operations next to ear

October 2006 Ev-Do SAR Procedures



Ev-Do & 1x RTT

“1x RTT SAR is NOT required for Ev-Do devices
— when the maximum average output power for 1x RTT <
dB higher than Subtype 0/1
« otherwise, measure body SAR with CDMA 2000 procedures

@ SAR 1s NOT required for handsets with built-in Ev-Do

— when the maximum average output power for Ev-Do Rev. 0
<% dB higher than 1x RTT in RC3

 otherwise test SAR in Subtype 0/1 PHY configuration on the

maximum output channel using the exposure configuration that
result in the highest SAR for that channel in RC3

— when the maximum average output power for Ev-Do Rev. A
<Rev. 0 or < Y4 dB higher than 1x RTT RC3

 otherwise test SAR in Subtype 2 PHY configuration on the
maximum output channel using the exposure configuration that
result in the highest SAR for that channel

October 2006 Ev-Do SAR Procedures



WCDMA

@ procedures for Release 99 & Release 5 handsets with
— WCDMA only
— WCDMA and built-in HSDPA

@ head and body SAR 1s measured with

— established radio link through call processing
— 12.3 kbps RMC and Test Loop Mode 1

@ SAR is selectively confirmed for other physical channel
configurations (DPCCH & DPDCH,)

— according to output power, exposure conditions and device
operating capabilities

s [Z] s [ ) 7 Y 7

Channel Structure Changglézeatlon AMR UE Options
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Cd,3 Ba
DPDCHsy % %
Cds Ba

Cq,2 Ba
DPDCH, % %

DPDCH,

DPDCHg

Cd4 Bd
Cde B
Ce Bc

DPCCH % %

()

1)<

1+jQ

Spreading for uplink DPCCH/DPDCH,

\)

Sdpch
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Channel

Qe | smoita | ST | S| orosi
DPCCH 15 15 256 0 10
15 15 256 64 10
30 30 128 32 20
60 60 64 16 40
DPDCH; 120 120 32 30
240 240 16 4 160
480 480 8 320
960 960 4 1 640
DPDCH, 960 960 4 1,2,3 640
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Codec mode

Source codec bit-rate

Note

AMR_12.20 12,20 kbps (GSM EFR)
AMR_10.20 10,20 kbps
AMR_7.95 7,95 kbps
AMR_7.40 7,40 kbps (1S-641)
AMR_6.70 6,70 kbps (PDC-EFR)
AMR_5.90 5,90 kbps
AMR_5.15 5,15 kbps
AMR_4.75 4,75 kbps
AMR_SID 1,80 kbps (see note 1)

1. Assuming SID frames are
continuously transmitted

2. GSM-EFR is the 3GPP TS 26.090
Enhanced Full Rate Speech Codec
(also identical to the TIA TDMA-
US1 Enhanced speech codec)

3. 1S-641is the TIA/EIA 1S-641
TDMA Enhanced Full Rate Speech
Codec

4. PDC-EFR is the ARIB 6.7 kbps
Enhanced Full Rate Speech Codec
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CioFE Connect
Control
B WCDMArDD Connection Control g Registered
»PHY Dowenlink
» [ransport Channel 3
; ignal
E!r‘nultanenus U, LA 2 Make a call from the UE Off
Simultaneous CCTrCH 1 or press the
TTI Transport Blocks 32 “Connect UE"
Murmber af TFC 128 key .
Murnber of TF B4 ' Unregister
Turha Decading Supparted
«Received Bits (Tr. Blocks) c t
Al 5120 onnec
Convaolutionally Coded |40 UE
Turbo Coded 1280
~Physical Channel FOD Dedicated
QPCHIPDSCH code 3 RMC |é| Channel
Fhysical Channel Bits SE00 -
SF 512 Mot Supported
|PDSCH Mot Supported|
Channel Estimation Pilats |-
»Simultaneaus Reception
SCCPCHDPCH Mot Supporte - Band
SCCPCHOPCHPDSCH |Mot Supported Operating Band I | él Select
| SCCPCH radio links -—-
Connection | Handowver UE Signal BS Signal Network AFIRF (3» Sync. 2 |

.E Connect
Control
B WCDMAFDD Connection Control [ Reglstered
+ Simultaneous Reception
SCCPCHDPCH Mot Supported Signal
SCCPCHDPCHPDSCH (Mot Supported Make a call from the UE g
SCOPCH radiolinks |- or press the Off
~FPHY Ll "Connect UE"
iarspor S e |
Sirmultaneous Tr. Chr. |8 : Unregister
Simultaneous CCTricH e
TTI Transport Blocks 8
Mumber of TFC 32 Connect
Murnber of TF 3z UE
Turkbo Decoding Supported
« Transm. Bits (Tr. Blocks) Dedicated
Al Sial RMC 2] channel
Convolutionally Coded  |B40 |
Turbo Coded 1220
~Phsical Channel FOD
DPDCH hits per 10 ms | 2400
PCPCH Mot Supported
LLE Powver Class . Band
~RF Parameters Operating Bandll|* Select
| THIR¥ Freou Separation |-
Connection | Handowver LE Signal BS Signal Network AFIRF {30 Svnc. El - I
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Output Power

@ verify maximum output power
— on high, middle and low channels
— according to 3GPP TS 34.121, Sec. 5.2
— using appropriate RMC or AMC with TPC set to
all “1°s”
@ power measurement configurations
— 12.2 kbps RMC and 12.2 kbps AMC

— other configurations supported by the DUT
« 64, 144, 384, 768 kbps RMC
« DPDCH, . when applicable b @

12.2 RMC

October 2006 WCDMA SAR Procedures



Table C.2.1.1: 12.2 kbps UL RMC physical parameters

Parameter Level Unit
Information bit rate 1 kbps

DPDCH 60 kbps

DPCCH 15 kbps

DPCCH Slot Format #i 0 -
DPCCH/DPDCH power ratio 5,46 dB

TFCI On -

Repetition 23 %

NOTE: Slot Format #2 is used for closed loop tests in clause 7.6.2. Slot Format #2 and #5 are used for site

selection diversity transmission tests in subclause 7.6.3.

Table C.2.1.2: 12.2 kbps UL RMC transport channel parameters (RLC-TM for DTCH)

Higher RAB/Signaling RB RAB SRB
Layer
Logical channel type DTCH DCCH
RLC mode ™ UM/AM
Payload sizes, bit 244 88/80
RLC
Max data rate, bps 12200 2200/2000
PDU header, bit N/A 8/16
TrD PDU header, bit 0 N/A
MAC header, bit 0 4
MAC —
MAC multiplexing N/A Yes
Layer 1 TrCH type DCH DCH
Transport Channel Identity 1 5
TB sizes, bit 244 100
TFO, bits 0*244 0*100
TFS
TF1, bits 1*244 1*100
TTI, ms 20 40
Coding type Convolution Convolution
y Coding Coding
Coding Rate 1/3 1/3
CRC, hit 16 12
Max number of bits/TTI after 804 360

channel coding
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Uplink: Max number of bits/radio
frame before rate matching

402

90

RM attribute

256

256

Table C.2.1.3: 12.2 kbps UL RMC transport channel parameters (RLC-AM for DTCH)

Higher

RAB/Signaling RB RAB SRB
Layer
Logical channel type DTCH DCCH
RLC mode AM UM/AM
RLC Payload sizes, bit 228 88/80
Max data rate, bps 11400 2200/2000
PDU header, bit 16 8/16
TrD PDU header, bit N/A N/A
MAC header, bit 0 4
MAC
MAC multiplexing N/A Yes
TrCH type DCH DCH
Transport Channel Identity 1 5
TB sizes, bit 244 100
TFO, bits 0*244 0*100
TFS
TF1, bits 1*244 1*100
TTI, ms 20 40
Laver 1 . Convolution Convolution
y Coding type Coding Coding
Coding Rate 1/3 1/3
CRC, bit 16 12
Max number of b|t§/TTI after 804 360
channel coding
Uplink: Max number of bits/radio
X 402 90
frame before rate matching
RM attribute 256 256

Table C.2.1.4: UL reference measurement channel, TFCS (12.2 kbps)

TFCS size

4

TFCS

(DTCH, DCCH)=

(TFO, TFO), (TF1, TFO), (TFO, TF1), (TF1, TF1)

NOTE: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.






DTCH

DCCH

Information data 244 Information data 100
CRC16 CRCI2
CRC attachment 244 7 CRC attachment _
Tail8 | Tail
Tail bit attachment 260 4l Tail bit attachment d
Conv. Coding R=1/3 804 ] Conv. Coding R=1/3 _
1st interleaving 804 1st interleaving |
Radio Frame Segmentation 402 4 402 | Rate matching
Rate matching SMUFL 490 |[_SMu#2 490 ] [__SMU#L 490 ][ SMu#2 490
490 [110] 490 [110 ] 490
2nd interleaving
600 600 600 600

60kbps DPDCH
15kbps DPCCH

Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3
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Head SAR

— according to applicable requirements
 in Supplement C 01-01 & IEEE 1528

@ SAR 1s NOT required for AMC

— when the maximum average output power for 12.2 kbps
AMC < 4 dB higher than 12.2 kbps RMC

— otherwise, measure SAR on the maximum output
channel 1n 12.2 kbps AMC with a 3.4 kbps SRB

* use the exposure configuration that result in the highest
SAR for that channel in 12.2 kbps RMC

— highest SAR configuration among left & right side, touch
& tilt positions with antenna extended and retracted

October 2006 WCDMA SAR Procedures



Body SAR

@ measured in 12.2 kbps RMC

@ SAR 1s NOT required for other spreading codes
and multiple DPDCH,, supported by the device

— when the maximum output for each of these other
configurations < 2 dB higher than 12.2 kbps RMC

— otherwise, measure SAR on the maximum output
channel 1n each of these configurations

* use the body exposure configuration that result in
the highest SAR, with antenna extended and
retracted, for that channel in 12.2 kbps RMC

October 2006 WCDMA SAR Procedures



HSDPA

g @ procedures for Release 5

— HSDPA is an integral part of WCDMA

— HSDPA & WCDMA are simultaneously active
@ measured SAR

— with established radio link through call processing

— or chipset based Factory Test Mode (FTM) with
communication test set and no call processing

— In WCDMA with 12.2 kbps RMC and Test Loop Mode 1

— In HSDPA with FRC and 12.2 kbps RMC using the
highest SAR configuration in WCDMA

@ SAR is selectively confirmed for other physical channel
configurations (DPCCH & DPDCH,)

— according to output power, exposure conditions and
device operating capabilities
B @ . @

HSDPA H-Set 1
October 2006 HSDPA SAR Procedures



HS-DPCCH % %
(If Nmax-gpach mod 2 = 0)

Cd.2 Bd
DPDCH, % %

DPDCH,4

DPDCHg

DPCCH % %

Chs Bhs

HS-DPCCH %
(If Nimax-apach mod 2 = 1)

/

Cd 4 Ba
Ca6 Ba
Cc Be

1+jQ

Sdpch,n





HS.DSCH h"sax[')“ggﬂ Minimum | Maximum HS-DSCH _
Category Codes Inter-TTI Transport Block Bits/HS- Total Soft Channel Bits
Received Interval DSCH TTI

1 5 3 7298 19200

2 5 3 7298 28800

3 5 2 7298 28800

4 5 2 7298 38400

5 5 1 7298 57600

6 5 1 7298 67200

7 10 1 14411 115200

8 10 1 14411 134400

9 15 1 25251 172800

10 15 1 27952 172800

11 5 2 3630 14400

12 1 3630 28800

Category 11 & 12 support QPSK only (TS 25.306 4.5.3)

HS-DSCH category

Corresponding
requirement

Category 1 H-Set 1
Category 2 H-Set 1
Category 3 H-Set 2
Category 4 H-Set 2
Category 5 H-Set 3
Category 6 H-Set 3
Category 7 H-Set 6 (Rel-6)
Category 8 H-Set 6 (Rel-6)
Category 11 H-Set 4
Category 12 H-Set 5
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Fixed Reference Channel Definition H-Set 1

Parameter Unit Value

Nominal Avg. Inf. Bit Rate kbps 534 77
Inter-TTI Distance TTI’S 3 3
Number of HARQ Processes Processes 2 2
Information Bit Payload (N, ) Bits 3202 4664
Number Code Blocks Blocks 1 1
Binary Channel Bits Per TTI Bits 4800 7680
Total Available SML’s in UE SML’s 19200 19200
Number of SML’s per HARQ Proc. SML’s 9600 9600
Coding Rate 0.67 0.61
Number of Physical Channel Codes Codes 5 4
Modulation QPSK 16QAM

Note:  The HS-DSCH shall be transmitted continuously with constant power but only every third TTI shall be
allocated to the UE under test.

Inf. Bit Payload | 3202 |
CRC Addition | 3202 [24]cre

Code Block
Segmentation | 3226 |

Turbo-Encoding |
(R=1/3)

12| ail Bits

1st Rate Matching|

RV Selection | 4800

Physical Channel —I
Segmentaton [0

Coding rate for Fixed reference Channel H-Set 1 (QPSK)






Inf. Bit Payload |

4664

CRC Addition |

4664

[24|cre

Code Block
Segmentation |

4688

Turbo-Encoding |
(R=1/3)

14064

|12| Tail Bits

1st Rate Matching|

9600

RV Selection |

7680

Physical Channel
o )

Segmentation

Coding rate for Fixed reference Channel H-Set 1 (16 QAM)
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Output Power

@ verify maximum output power
— on high, middle and low channels
— according to 3GPP TS 34.121, Release 5, Sec. 5.2
— using appropriate FRC and RMC with TPC set to all
g
@ measurement configurations
— 12.2 kbps RMC
— 12.2 kbps FRC with 12.2 kbps RMC

@ other configurations supported by the DUT
— DPCCH, DPDCH,, spreading codes, HS-DPCCH etc.

October 2006 HSDPA SAR Procedures



Head & Body SAR

@ when voice transmission and head exposure
conditions are applicable

— use WCDMA handset head SAR procedures

@ body exposure for HSPDA data devices
— use WCDMA handset body SAR procedures, and

— FRC with a 12.2 kbps RMC 1n Test Loop Mode 1

* using the highest body SAR configuration in 12.2
kbps RMC without HSDPA

October 2006 HSDPA SAR Procedures



RFC & H-Sets

@ H-set 1s configured in FRC according to UE
category

— HS-DSCH/HS-PDSCHs, HARQ processes,
minimum inter-TTI interval, transport block sizes,
RV coding sequence are defined by H-set

@ use QPSK 1n H-set
@ use CQI feedback cycle of 2 ms in HS-DPCCH

@ use B.=9 and B;=15 for DPCCH and DPDCH
gain factors

Q@ use Apcx =Anack™= and Aqq=2

October 2006 HSDPA SAR Procedures



- SAR Measurement Requirements -

for

3-6 GHz

(Released October 2006)



Overview

@ 1dentify SAR measurement and instrumentation 1ssues
— smaller penetration depth at higher frequencies
— higher field gradients closer to the tissue boundary
— existing SAR procedures for below 3 GHz are insufficient

— tissue-equivalent media recipes require non-polar liquids

@ review of FCC exploratory measurements and

standards commuittees discussions
@ provide interim guidance for equipment certification

@ cnable an acceptable level of measurement confidence

while standards are being developed

October 2006 3 - 6 GHz SAR Requirements



Phantom

@ head and flat phantom
— according to Supplement C 01-01 & IEEE 1528 criteria
— phantom shell 1ssues under investigation by IEEE / IEC
 need to account for underestimated SAR
@ +10% ¢. & £5% o for liquid target value uncertainty
@ dielectric measurement uncertainty remains at + 5%
@ 10 cm liquid depth from SAM ERP or flat phantom

@ flat phantom size
— 5 cm surrounding transmitter
— or 3 penetration depths around measurement region

— maximum of 2 overlapping area scans to cover entire
projections of certain standalone fully integrated DUT

— regions of host device not contributing to SAR may
extending beyond phantom margin

October 2006 3 - 6 GHz SAR Requirements



Measurement Constraints

SAR
\ Probe
‘«,1\\3 GHz
1 'I:‘.k'l l't"" R H
i “\f\ Prbe Tip Dianjeter—— ¥ [ robalSenceb ot
I"l. \"\ i Phantom surface robe Boundary Eglfct

v

N >
S A 8

A 7

¥

Depth/Surface Energy Ratio (%)

| % ] il
I ..
| ﬂ“& 3
LY [ NJ4sigEs T
| | .
20 R N e
T e [ SR B W P _h__..-_.._..if‘t;:ﬁ%._ e
10 I | h*u:,,_q_‘ = g
. | ] 6 GHz ™=l | ™| s T
u VL e VU o et e VOO DY IO
0 1 2 3 4 b B 7 a 9 10 11 12 13 14 15 16 17 14 19 20

Minimum Probe Sensor to Phantom Surface Spacing
(mm)
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Probe Requirements

<4.5 GHz Frequency >4.5 GHz
<4 mm Probe Tip Diameter <3 mm
<2 mm Probe Sensor Offset <1.5 mm

£, <1 10%,06<+5%

<15%, k=2

+ 50 MHz > Probe Calibration < + 100
MHz Calibration Uncertainty

g <+10%, 6 <+ 5%

r — —

<15%, k=2

g <= 5%,06<+2.5%
<20%

Probe Calibration Range >+ 100 MHz
Calibration Uncertainty
(Submit Certification to FCC)

g <= 5%,06<+2.5%
<20%

October 2006
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SAR Scan Requirements

<4.5 GHz Frequency > 4.5 GHz
<3.5+0.5 mm Closest Measurement Point to Phantom <2.540.5 mm
<5 mm Zoom Scan (X, y) Resolution <4 mm
<3 mm Zoom Scan (z) Resolution <2.5 mm
>30x30x24 Minimum Zoom Scan Volume >24x24x20
>7x7x9 Minimum Zoom Scan Grid Points >27x7x9
October 2006 3 - 6 GHz SAR Requirements




SAR Scan Procedures

@ probe boundary effect compensation required when
— probe tip to phantom surface distance < ¥z probe tip diameter
— or probe boundary effects error > 5%

@ area scan resolution <10 mm
@ peaks in area scan > 1.0 cm from scan boundary

@ zoom scan configurations
— 15t two measurement points <5 mm of phantom surface
3 points recommended above 4.5 GHz
— when graded grids (z) are used
e 15t point < 3 mm to phantom surface at < 4.5 GHz
e 1stpoint < 2.0 mm to phantom surface at > 4.5 GHz
 subsequent graded grid ratio < 2.0; 1.5 recommended

— 1-g SAR volume > 5 mm from zoom scan boundary

October 2006 3 - 6 GHz SAR Requirements



Post- Processing

@ post-processing algorithm accuracy
— equivalent to 5 mm area scan measurement resolution

— equivalent to 1 mm zoom scan measurement resolution

@ verify with IEC 62209-2 SAR Reference Functions

— 3 available functions to cover different SAR distributions
— different area/zoom scan resolutions require independent
verification
@ verify interpolated/extrapolated peak SAR to 1dentify
post-processing errors
— 1n highest SAR configuration
— according to measured and extrapolated (curve-fitted) values

October 2006 3 - 6 GHz SAR Requirements



System Accuracy

@ verify SAR measurement system accuracy
— according to Supplement C 01-01 & IEEE 1528 criteria
— using IEC 62209-2 (IEEE 1528a) reference dipoles

— must measure within a valid probe calibration range

@ system accuracy tolerance

— 1-g SAR within 10% of manufacturer calibrated dipole
target value

— extrapolated peak SAR at phantom surface above
dipole feed-point within 15% of calibrated target peak
SAR of dipole

October 2006 3 - 6 GHz SAR Requirements



System Verification

@ higher frequencies are mostly broadband
— reference dipoles may not be available at desired
frequencies
@ SAR systems may be verified

— within device transmission band or within £ 100 MHz
of device mid-band frequency

— within £ 200 MHz of device mid-band frequency only if
both system verification and DUT are measured
* using the same tissue-equivalent medium

 the same probe calibration point, area/zoom scan
resolutions, interpolation and extrapolation procedures

October 2006 3 - 6 GHz SAR Requirements



Duty Factor vs. Crest Factor

For t = pulse width and T = period of a pulse train
Duty factor of a periodic pulse tram 1s t/T

1

Crest factor (voltage) of a periodic pulse train 1s JE
T

Power « voltage’; therefore, peak to average power ratio is T/t
For TDMA with 2/6 duty factor, ¢f = 3:

GSM with 1/8 duty factor, ¢f= 8

October 2006 3 - 6 GHz SAR Requirements



October 2006

Signal Conversion

@ SAR field-probe signal conversion

equation in typical systems: Vi—U 4+ U2 cf

dei

* U, 1s the measured

voltage

* V, oc power

e cfis oc power

e » dcp; is the diode
' compression
. voltage
Vi
_ Ei —

Normi * ConvF

*E. oc E-field

110

o

oM 0. cA 1 10

3 - 6 GHz SAR Requirements



- SAR Measurement Procedures -

for

302.11 a/b/g Transmitters

(Released October 2006)



Overview

975 802.11 a/blg in §§15.247, 15.407 and Part 90Y

@ dynamic network operating configurations & conditions
result in unreliable test environment

@ test mode conditions may not evaluate normal exposure

@ multiple data rates, modulation schemes, operating
protocols (a/b/g), antenna diversity and other proprietary
configurations require substantial test considerations

@ SAR measurement difficulties relating to voltage crest
factors and peak to average power ratios of random noise-
like signals

October 2006 802.11 a/b/g SAR Procedures



SAR Evaluation

@ measure SAR according to
— Supplement C 01-01 and IEEE 1528 criteria

— QOctober 06 release: “3 — 6 GHz SAR Measurement
Requirements”

@ configure the DUT in chipset based Factory Test Mode

@ test the required channels, proprietary modes and
antenna diversity configurations

@ report both measured and duty factor adjusted SAR

@ verify voltage crest factor and peak to average power
ratio issues before SAR measurements and apply
modified procedures as necessary

October 2006 802.11 a/b/g SAR Procedures



Modulation & Data Rate

802.11 a/g OFDM, 802.11g DSSS-OFDM,

4.9 GHz half/quarter-clocked 802.11b/g
Data Rate (Mbps) _ _
Modulation Data Rate (Mbps) Modulation
full half | quarter
6 S L BPSK 1 DBPSK
9 4.5 2.25 BPSK 2 DQPSK
12 6 3 QPSK 55 CCK/PBCC
18 9 4.5 QPSK 11 CCK/PBCC
24 12 6 16-QAM 22 ERP-PBCC
36 18 9 16-QAM 33 ERP-PBCC
48 24 12 64-QAM
54 27 135 64-QAM
October 2006 802.11 a/b/g SAR Procedures




Part 15 Test Channels

Turbo “Default Test Channels”
Mode GHz | Channel Channel 815.247 UNII
802.11b [ 802.11g
2.412 1 \ v
802.11 b/g 2.437 6 6 \ v
2.462 11 \ \Y%
5.18 36 N
5.20 40
= 2o 24 42 (5.21 GHz)
5.24 48 v
=T = 50 (5.25 GHZz) 3
5.28 56
et = 58 (5.29 GHZz)
5.32 64 \
5.500 100
UNII 5.520 104 N
5.540 108
5.560 112
802.11a 5.580 116 N
5.600 120 Unknown
5.620 124 N
5.640 128
5.660 132
5.680 136 v
5.700 140
5.745 149 \l \
U(')\'r” 5765 | 153 152 (5.76 GH?) 5
515247 | 5785 157 v
5.805 161 160 (5.80 GHz) e N
§15.247 | 5.825 165 v
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P802.11-REVma-D6.0

Channel Channel Transmit
Regulatory starting spacing Channel set power limit E_ml_ssmns B_ehawor
class frequency (MHz) (MW) limits set limits set
(GH2)
5 20 36, 40, 44, 48 40 1 1,2
2 5 20 52, 56, 60, 64 200 1 1
149, 153, 157,
3 5 20 161 800 1 1
100, 104, 108,
112, 116, 120,
4 5 20 124, 128, 132, 200 1 1
136, 140
5 5 20 165 1000 4 1
1,2,3,4,5, 6,
6 4.9375 5 7891 25 5 9
l’ 21 31 41 5’ 6’
7 4.9375 5 78,91 500 5 9
8 4.89 10 11, 13i35’ L5 50 5 9
9 4.89 10 11, 13i915’ Lo, 1000 5 9
10 4.85 20 21, 25 100 5 9
11 4.85 20 21, 25 2000 5 9
612-255 Reserved Reserved Reserved Reserved Reserved Reserved
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Part 90Y Test Channels

GHz Channel Channel BW | Default/Required Test
No. (MHz) Channels
4.9425 1 v
4.9475 2
4,9525 3
4.9575 4
4.9625 5
4.9675 6 > W
4.9725 7
Part 90 4.9775 8
Subpart Y o6 >
49875 10 V
4,945 11 V
4.955 13
4.965 15 10 v
4,975 17
4,985 19 V
4,955 21 V
4.975 25 20 V

October 2006
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Antenna Diversity

- @ receive diversity only

— 1dentify and test dedicated transmit antenna
@ legacy switched diversity

— test and determine highest SAR antenna

o complete tests using antenna with highest SAR
o test both antennas if SAR > 1.2 W/kg & > 25% variation

— apply defined duty factor
@ spatial diversity MIMO & cyclic delay diversity

— simultaneous transmission
@ 2-antenna beam-forming

— simultaneous transmission + maximum EIRP condition
@ other diversity configurations: contact FCC

— STC, phased array, n-antenna beam-forming etc.
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TCB Approval

devices should be tested according to these
procedures to qualify for TCB approval

— SAR Measurement Procedures for 3G Devices
« CDMA 2000/ Ev-Do
« WCDMA / HSDPA

— SAR Measurement Requirements for 3 - 6 GHz

— SAR Measurement Procedures for 802.11 a/b/g
Transmitters

@ otherwise, contact the FCC to determine if
— exceptions can be made
— additional procedures and/or requirements may apply
— application should be submitted to the FCC for approval

October 2006 SAR Procedures





